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(57) A posHvocsBSsng mathad lor radbcing are- 
tacts In W oc fc codad dQferi images* characterized by 
proriOinQlttdtalfigafli 

ofln^block8(IQ;eoraachiinaoaUoek(EB) ( a8fi^ 
tnp tfotoad taaturoa (Of) of aaid haaga Mode proving 
Enfonmetion on an average contant of fanaga edgas 
along tha horuaontal and verfcai dir e ct ions of said 
Image block (IB); for aaoh pboJ (P* at an Image MM 
(B) under mnanttfan. eefiineting local features (LF) 



lor said pbsi (Px) provtitng information on lha contant 
of Imaga edgea along tha horizontal and vertical effec- 
tor* of an knage area naar said pfaal (Px); modHyino 
^>^of^pW(r^aoeoi^i»bothaaidpJooal 
features (GF) of ma image block (IB} to which aaidpeaet 
(Px)betonoB and «*J tocaJ features (IF) of tha image 
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The presort irar«ito rettet d^ ^ 
method for rsductnQ i 



dftfusinnol cffl end vfctooosrnsras w^dtgM afiyrisrt^andprooessgTgcapatxfty. 

bs«n d«»s i c p sd . such asJPEO tor J*k!m&u*y9>B±<i m*MPEQ*1*<^ttoMnkrw*w9mmi™ 

Thoabo»e*gSffadcx*Tyo s«ta sts^ 
AdfeitaJirnBgetodMdsdintotwxlB^ 
dentotortoputtcfsachtftxfcsroo*^^ 



rmtycontis^oifcttl^ofart^ 



which allow lor attenuating grid note Ml stefccssonolMt 

In view of to stole of to art 
m&lhcd for reducing erf fects in btook-oodsd <Sajto! images. 

AoGonftig to tha prsstm kwiloa 
t^inbkxfc<atad<fi^lnttg^ 

1} (fitting «n Input Image Into « pfcrafyaf tov^ettocta; 

b) far each image Hwiiostfn^ 

of tangs edges along the horfeontal end vertx^tirscbonetftexlin^btocfc; 

c) tor etch pixel of an image Uccfcuric^ 
OTthecontimof knagitdottttoriQtf* 

<Qrrnc3ryir*tova]ueorsakjpix^ 

b^ngssndssidlocalfotturssoftoln^smsfOuridstUp^ 




J tad input image for estimating locsl fatiiisft for sc«h pixel of toifn^Uook under 
exarixnaftori. said local fealim 



suppIsdwitosatfgjQWfsstureseito 



The features and adwrtagasofto| f I — fi — fflrt merit Sflp want tnrnfhs tiHowIrq rtolnisd i)sili^Iuh 

ofansntritoienttoreotiuctr^ 

Hauroltoe ss hs msl cMoe H d^ 



Figure 2 shows e cficttrt knags drvkfed Into image bock* 

Figure a shows in dsM an Image btocfc into «Mehtod^tansgsofr^urs2todMdsd6 
Figure 4 shows an artsy of pfaate of to image btodcofRgureS; 



fato* 
Figure 6 



generic pixel; 
Figures BandSi 
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Rpuro IQIeeMoofroTapjwiiofedeiFiooaonwolnfl toeieproaon^ 

RpjrollshowBthestritfuntoJto 
fiBur*12feabtocfccliagrjmrf 

WhraforofioetoHQunM.ttorifettaflnat)^ 
jr?matoodaoogo1nptotieprBaertin»er<fa^ 
Extraction WoaXI^BkxfcFEpro^^ 

and local feature*, recpecfrejy OF and LF. of tw lmao0lnenUid^ttocferemawM«Cf^to«FuExy 

ttorfna to to performed, h accordance to the tfdM and locilfHturtt QF^^ of to Im^Thtpmnittn^ 

catoj^bybicrtRjZZYaresuppM 

m*eathe^oftterir\Qtop«rfom^ 

MocfcFCaratianiupptad to a Proceed 

the Oaring of the input image In according to ma fltor aaiarn^FPtopm^apott^mt^ou^hmgaOuL 

HappeanithattioHrxlof Btorir^ totoperibnnudOT 
the globaJ art local faeiracrftodeooM 
filtering to perform* to 
taxtueXnofitw^tepertorn^ 
tar adaptive marina an toe potato el the decoded image. 

The principle of operation oufined above v* be noardeeatoedlndefai. 

Astho«mtoRgum2.themputInB0^taiepar^^ 
pb^A»plcriolmengono^ 
shoe other btodc dUnoniione ere suitable. 

The In^blooteBol the Inputted 
on* foeech image tea* R«» Feature 
and IF. 

QotoQjfoattfeaoftoimagoMoc*^ 



Ehl2 MSi 
has 10$ I; 
h82haaJ 

pni vi*viji 

varied Sobel operator (Vtob) : 1*21 %22 *23| 

to each pMbeJoriofag to an irn^ 
tone 




are applied to a 6* pfaoaJ Image eeWbtock ISB {m^*T^fyto1tw\nV^<t*9m*tfr**kf**m 
Ina^tU>«looklsaa3^ array of neip^toon^ 

of eaJd enay ** are ewttpfled by tie ooeffidente of tie horinnitfandvaracal$obelef)eratofi;tooblaSn; 

Hscb-CP»^rP5).(f1*P6^T4X 
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VWb.(P6^8^V7).(PUP3^P2). 

whan PttMandPS-FS an to valuaa of tha pinto (gray la*al^ 

As Knoaai,hortaxariar^warical^ 
tH and varticaJ azacfion. respadvrty. 

|^toottfalnanaoajmuMad¥aA»aAcc<H^^^ 
pbojB>of lno3«MM 68 mmmte 
fracp»ncyooritamfintetora*vtf 

riotadtuatoofdartoatfuatolhatfobtolaab^ 
toftfebtafcaraoonridaradCbyappt^^ 

Global taaluraaGF of tha foa?a bio* 
A«Oto).AArmt^thagjc^ 
«8toAoc(Hsob)andAco(V^ 

UcalfaaturaaLf oftrtainrv«abkxfcB 
bloc* £uiatoaaminaion a/a acanrteo^ty 
liatfahoAonlalpfQcasfiraarfndowto 
pW untfar cvvitaaten^ Mon^ 

pfaaltrtat«>pracac^pbataFa.ft^ fri 

Fip^6thareisihrobyw*yofaxanvlatr«to 

imapbtoofcKstvxttbarutadttfra^ 

pbAbaftonojr«tonaI0borto 

of each anaofptaatoof twimaoablook IB under mntafloa 

Ttw horizontal SobaloparttCtfH^ 
ta)prc<*««igwMo»H^ 
hortzortaloTracto 

bnaoa region around tot pboat untfar aaairfnation. 

Sbnfarty 7 vartcal rirrTiT'n n rlHrtrnr fr tppflmt toaachpfeal of tha fmnparaiflrtn TT» vartcal p to caaat n g aft 
etewtetorniadbythapfeal u r^cor ^ 
andprocadrqarttoiow^ 
wk^VPWcanhavadknafTttoraldaf^ 
etoP».Pipracac^ 

doirVPWtoabtainfi^ou^valuatVSl^ 

ptoal undar qani naticcUa. tha tiQfraojwncy oomanttnfta vartcal dfradtan of an imafljraojonajoind tropin! 

Tfto global tatouraaOPIaTte^ 
Accfytob) or. in ofemafiv* tha a**ag» *tlu* of Aoo(Hwb) and Aocfltob)) and tha local tafcrw LF tor tha pa* 
undar anamination Inaida aafd tmaga block (tha ton vatuat H3144SS and V8VVS6) a/a than ojppbed to tha Fuzzy 
Process block FUZZY. Thia block pmtfdaa lor avaluafing a* dagraa of mairaareh^p of a ganaric vakia KSi and Vti 
(M-fl to tea toy acta ^SmaT and •By: fteaa dagrea of mambarshjp can ba awriuatad by applying to H^vatha 
frtantoar^fcntfomo^pic^ 
feafazaaGFoffoirraapbaxkundaraaaj^^ 
awapofftoaocuaiattadvaJija*^ 
caaa, Thl and TW am tha aama tor He) and VW vafuaa. 

Futtyndathai^aaaiitacactamata 
ea* *$rnaF aiidW*™ than evaluate 

oparstor. In 0*w«* tha system can>i^ 
Tha touowira. fuzzy rate amappiod totted 

1. #/*1*SmaBanrfH82fc8rr^ 

2. *KS1 * Small and MS2 ft Small arxTMB 6 Mffaf#Mto6Ma^f«toBfc<naft«ft*Bto 
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3i t «S1 ft SrnaD and HS2 ft Smal anrfHS3 * Smal *nd HS4 ft Bp anrf «S5 ft SmaA tten «0 ft b% 
4 JfHSl * Sman anrf«$2 Smafl anrfHS* to Smafl anrfMS* ft ttg andf*&ft8feftef?«*ft«gc 
& * H31 & Small and KS2 * ffg and HS3 ft Smal and «34 ft SMI andWS5ftSme4 <n»na5ftBte 
& W31 i^g arid «32 ft Sntf artf H33 ft Srral and HS4 a 

7. JH31 ft Kg anrfflSB ft Smafl 00HB9 ft Smafl and «S4 ft Small andHSSftBfe. Jnena7ftBfc 
a HSi ft Kg and HS2 ft Bp andHSSft SmU and HS4 ft SmaB and NS5 ft GnrtL thane* ft afc 

The acftefion level of each ryadapanfr 



shfr depend In turn cm the gfafaeltaetu^ 
«c*a8onMoffhoeb©(nintt 
eftu^adas1fDaa1toaS©ndaat©*andaaim^ 
VS1-VS5) form toe cfti^meft* fuzzy pr^ 

Eaoh onaof tie atoova-latad niafl 
uatookHptaUaki'btockFSofFlBura 1. 



Ruto 1: (ci 1-1 A 012-1 A cl 3-1 A ©14-1 A clS-1 4 if «» pool wider examination laa outside tie Image aub- 
oft* IS* and (oil-OA ©12-1 A ©13-1 A cl 4»tA ©15*j0) I **ii*vntowaBimfolmk*to*mtow* 
sub-fctock ISffc 

Rule 2: (C21-0A ©22-1 A ©23-1 A C04-1 A C2S-0.0); 
Rule 3: (C31-0A C32-1 A ©33-1A ©34-OA ©3&A0); 
Rule 4: (C41-0A ©42-1 A ©43-1 A ©44-00, ©46-04); 
Rule & (C51-0A CS2-0A CS3-1 A ©54-1 A ©S5-&S); 
Rule ft (c$1«0A ©82-1 A ©63-1 A ©84-1 A ©6544); 
Me 7t (C71-0A ©72-1 A ©73-1 A ©74-1 A ©754>jO); 
Rule ft (C81-0A C82-0A ©83-1 A ©84.1 A ©85419; 
BserUe:(e91-0A caa-OA 088-1 A c94-oa cawo). 

The paramaunFPof tofiltar lobe appfiedte 
feted tsewefghted enrage erf ft* nhof^ 
toad and oalte of the reepeclto fuzzy rutae. 

Ao«u<i*Vlh8t<rffcth©ac*^ 
(oP-oatee). and ©far© the eoaffttaraaot the Mh««r^i.aH^. th-w»^t^^^tothe Hhfftw, «^ 
dated to the Hh fuzzy rule It: 

R-ai«ofl 

andftaooelRctanftHcltheffari 
afogbanby: 

t 

Eal-cf 

l ** fcL n — 

where Nfe ft nsnretesfion teosot 

TbehorfzonUhrfltort 
dew) ft then cafcutetedes a weighted «mg»oiewuBftiaioffcopfa©tef*f* 
eontalflioceia^taha^HPWt 

fx - HVPle* H2"Ffe+ HTftH- H4T»0* WPdL 

S^calcutoJmaieperlon^ 
Sot* operator© eppied Id the 
0-1-5) of the liter ax the wtrtic il direction are ( 
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ajhem0(b1~Qajatoacfr8fiondBo/m 

tha horiartal (fraction) and cj Q»1 .JBj now a/a tha pf adaBnad Ptar paranntos aetoriit wl to tha Hh fucy nrta tor tha 
vafHoal direction. Thaooatncfenfti Y) a/a than appBad to tta pbsata In tha vortical procaaainQ window VPW to catevtoa 
aiwgttadayaragaoftoaamaLThaftaadv^ 
varfcalcfiradmtsproridadaltoou^ 

Tha vak* of to pbalPxuridar awning 
coBBiiaflanaf na * ai Qapp*an»aiapn^ 

out - vi ♦ vrw ♦ va-fti ♦ V4f* ♦ vsvn 



an dthan p trtom ^ tofjtarirgin 
tnntalttarH: 

Out - H1*Pa ♦HTPb4 Wftj ♦ HTPe* H5TA 
Theta^xJtiacrfrioknportaw 

of thapfaoal under aocantoatetiato ratiiiofboftanhorinr^andavarficalfltarina. 

Bourn 10 la a block tfapam of adato 
priaaa to main btoata afirat tfocfc 1 avatuataa tha &b*h*Mm&*1mkmg*ti^1*tolma**b*p& 
pnxaaaadfctfvidadiaaitiaaaoondbloekaavaa^ 
tha fltaringaoconfng to boti to global ttatoraaandtotooalfiatoraa. 

atoaatumadtottoampatopapoatprocaurt^ 
of piafeofto input imaoaaoannad Ina fay iria. Gtekl ^aa^^^a^ ln;a^ tnatea^^acascadaot 
two Ina mamoriaa LM1 and LM2 wheat outputtauppoaabtoclil. 

tmldablo*1.a«jnalaiandto 
fanjtamanf!i0«»pbal window wf^ 
*Yin^auMlo*iS8teldaart 
VaoboftohorfuntalafidvafvalGcfcalQpa^ 
auMioctatSBofaach l tna aat ^aThaou^ 

wften*t^araaccumaatadAftaraW 

latadnduasAcx(HsQC),AoQtVaG« 

orybbcfca 

lha cUpiA of Itia mao^ Utt avppto 
in panalal wift tha ou^ of ina mamoiiaa 

thafa^parawatamatamaftafbtackl haaaaamrtadtogtot*taa1tfaaQF l»aindOffcwanapbcta»a 

inaida Mock 2. a bloclc 7 of pW dalaya ia a^ 
Ens mamatlaa IMfrtMIO and to pfrel atetey Bee* 7 ft ta paatMa to tagatna m tha 81 variica) procasaaiQ window 
VPW.Th9oUput»U^0oftopb*<Ua^ 
pbsflnrtt to va^ptocaaaing window 
la*td praetor calculate 
V81-VS6 art i^Jpaad to a vertical funyf^ 
7andtooaptfUOLfTo<tom«^ 
cufran*procaasadfaybaxk2.l*toaoou^ 

AccOteob). Tha varacat toy ttar Mode 9 a w Xnt n to dagraa of mambarah» of vatuaa VS1 -VSS to to toy aato 

"Srrv^and^tattvjtoaoooufatoflk^ 

toyiutatortovartfcaJdaaca^cafeU^ 

ooa«cianaiVltototopbBBtePt Pt.Pa.Pfl PnhtowanTaalamaaaftq wHIwjVTW locatoulalato varfaay 

fltanjdvato&oftopfaaJtotorfdofetf^ 

ftamtovartaty^taradvafca^tf 
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whoso output rptppcfvory torra too vartoaUyfJtafad MbM^^Q^Q^oftapottltft; f^Fb^BtkiOtBhoriaortal 
prooasafng window HPW and npplytohorfwttlta^fflUfttotfciOL 

In ptntfWtoMo^ a and a twj 
aortal SflbPl opa ra io r a ip too potato fatrido thp hoc i i o nto J p rocpidn g window HPW DiBtoanty tarn tip vortical aobal 
<ipontiDr*ortyof» horizon*) aM 
taroootoonealngttopfooofaingdflHtyrf 
thotarizontt&M operator HSSappSad to pU 
total fussy BtorbiocMOoridPcasca*^ 
andH$landttppirqtr»horfzortalr^ 

(hp output MOUT of tho memory btook MEM in block 1 proofing tw vstuo AcofHiob) (or atomslvory (hp cmgi of 

«0un Apg(H^) and Aoo(Vteb]X Mkn^ 

aitd^aooori^ to tW¥aluoo11r» global tea 

fuzzy ruteoteofeodabott tor too fotorto 

torartappfiPttrepanvriotars^tot**^^ 

frphorfzonrt|)rocosiin^ 

awuinaton. 

AoonMdrcudCTra.conMathPOp«rafioft 

-^y 1 ^ ^ ^ ^hows tf>p ttfucfcgp of (ha vortcBl and horizortwl Spool opp r Uo r biook i 8 and 1 1 of Figure 10. They arc 
oonpoGad in a tttSgMbrwavd way by addais. 

Rgumia shows thaatricturp of both thw 
arp top varta) or, rptpocfttt!* horizontal SobpJ opprator outputs V31-V35 and HS144S& X1-X5 arotuppfiodtoa 
fuzzy ruU rotation bfcx*1 3 

bon or. rospoctvpl^ thp activation dogrppo a1^t9 of tip ninp fuzzy rutoo for thp horizontal dfractort *lhp actuation 

dogropep«iuttodbybtook1$aropuppfi*^ 

MortFShRgurplfcandttPOutoMttoltto 

vateoWaa of twnicppctfw tossy oip.aiPS^plod 

^V5or,ro9>PCft*fcH14^oft»v«r^ 

P*ocPscingt*xfcl5«fttiiiaatecu^ 

uroloj:b1ocki5opjtatooraorcoocnci^ 

ton Px 

Ootao 

a) dMotog an input imago (in) into a ptuntftyof inrwQpblocfta(B}; 

b) ioroaohlrjiagpbiooMB>.osfin^ 
avonw contort of tmagpadgaoalorigtte 
e>feroo*pfaoireclonBitB^ 

prwttng Wormaton on top contort of tow* 00^ aJong tip nortzortri 

aroanpartattpboa1(Px}; 

4nvtifyiiigtoowUuoofoaidpM 

which tatipbal (fx) bolorig* art 

X MothodeoooReng toti&ni, onemtertaedbi toss esp 4 petite ton 

di) doflntog a cat of prodafttod local tsotorao; 
dQdatamvtngdpgfwpaofootocwi^ 
ptxat(P4wttoaaGhpfodermodftoeall» 
lng«i«sJdp>xoaltaazuras(aF)ofthpirna^ 

03) mattng (hp wjojp of said pool (P* aqua! to a waightod amago<E*^oftoovafcaofattpixaJ(Px)«id 

X MathodaooinSngtoolalmZcffma^ 
stapdQpmidatlprparibrfiw*^ 
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th* group of predefined wetgjit team (eQ. and each of said areight factors (H1-H&V1-V5) to cateutoted aa * 
wotftfld gwarapa of corresponolng predefined aralgftt fectora (offl of said gnoupo mh eralpfa ootMente (nl- 
cc9^1-^9) depending on said degrees of cgrnridancoof said local teatores (LF) atfth each of said predefined locaJ 



C Matted eoorjnfng to otatm4»cheracM 

unoor exaninaBon pawnee w appryjng nonzorasi ano vencaj oGoer opansonj (n60D«vsoDj ■> ptxare Dfjrongrng v> 
«iinagorwb"btocMB8)s*BrTaritosa^ 



C Matted according to data & clwa^ 

unoar examrouon provisos ajr aoomg cmpuci of ina noraonai oooai operators (hsco; eppuao to aacn pxn or 

saidirnagasub-bloc*(g8)toottc^ 

outoufcofteverticaJ Sob* operas^ 



7. Maine* aoco^toctairnaoh am 

natoi are tarrnod by said acamtatad outputs of tha hortzontat and vortical Sobal operators 

(Acc(Kst3b)Aoc(vaob}). 

«. Mathodaccordng to claim 

natai are farmed by an average of satt ac^ 
(Aoc(Hsob)>ccCVsob)X 

a Wetted aooortfcng to 

ii^bloclcWuntaenn^dSonprovtoaaton 



ci)oortsiderir*arihoriD^pra 
neighboring puats(P^^ 
fliapbojICPx): 

c2) applying aaid horizontal Sobal operator (Heob)toaach( 
ctow(HPW)toobtainar 
c$)cor*jder«ig a vertical pr« 
lngpb*(Pa/tfUPti)balongai0to 
pixel (PX); 

04) applying aaid vertical Sobal opamtor (Vaot4 toaacfipW (BM^Px)of thet 
(VPW) to obtain avarical pattern of vers^SobsJ operator ouo>ts^A^ 



10. Matfvxf according to cttn 9, characterized In tat said tertzatsf and vertical processing windows (KPV^VPW) 



11. MeraacttMfingtodaJm^ 
68flhhon2ontBtScl>el operator o 
fuzzy se*W. Meeting aoft^ 

one predefined henaonW pattern of rwtzortal Sot* operator cupu* 
each vertical Sobe) operator c^(V^A^ of VwversW pattern 
tozzy set W«id evaluating ac**^c^ 



12. Mefrodaocotdrogtodaimll.ota 

Scbel operator outputs (HSVHS&l of tha tertzontaJ pattern to eaUftaejzzyee^ 

detorn**ajafteanda 

toQdep/eesofnvMtoeref^^ 

fuzzy aeto-Smar and Wpravtoaetxo^^^ 

gtobaltaatoraa(QFX 

ia. Method aorjoaJing to dafrwiachaja^^ 

.each toy nde of aaid first 
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MS being aaaocUad «Bh a respective one of said 
ruto of said second cat Mng 



14. IMhctieocorcing to claim 1% 

« teem (Hi*s) art vort^vjoighttem 

maMng a weighted wtfigi of to predefttedhorfsenielvjolg^^ 

a * alon ( "!?2 51 *• **** 01 *■ ** 811 *"* ^»« w «W**rt"(Vi-V5)btCn8dattr- 
to activation degrees (p 1-pfij) of tha tuny nJas of to second ml 

to 

15. Method according to claim n ctemctarfad in tot towtooltopW(P4i0itfaranntoBoniBfnodBiadbr 
applying to horizontal w^tac^ 

«fa^(KPV\Qandapc^ 

15 

16. 



(1) suppled wfth an Input tmage{ln) lor astima^o^totuma(UOI^of ankmo*MA(B) 

one 



seoondntoans(7A11.ia£)suppfiedvjftsatf 
r^fereachpM(P3c)ottoiii^tto* 

to content of image edges along tohorinrtal and vortical dNdiana of an area wound said pM(Px); 
tttf maans (&OI10) suppled vjth aaid ojofaal laeluraa (hK)UT) and aall local laaturoar^SVVSS^*^ 



(VSl-VS&KSl-HSq. 

17. Doto aborting tocteim 161 eta 
ion* and vortical Setofcpeotoou^ 
09 cf an lrn^sufettoc*(lS6) Kernel to ^ 



pMoftolmagosuMrocli(lS6). 

18. D»toaoo«cingiocfaiml7.cta 
tor «ah>aling vertical Sctelcpora^ 
(Pijftndtovarticaly^ghborlngpfa^ 

Hon, and mi maana (11.12.CQ tor evaluating horizontal 6oM cparator outputs (H81-HSS) of hcraenttf Gobel 

operators (Hwb)appi*d to s»M 

towing tha pixel (Px) \n tho horizontal effraction. 

19. D«rice accenting to claim 18. characterized In that said tod maana (9,0,10) comprise* vertical fiBsr maana (9.D) 
supplied wiii said vertical 8obelceerator outputs (V81-V^ 

tica8v4fterod value ^ erf satfo^ 

eutputsCWA/SQandtovahJoscfs* 

(1O)supp6edvifthcaidgktol1eaturae0flOu^ 

eeSHSteredvete^dseidpbaro 
aaid globol faaturaa (MOU1). aaid hoffaoM 

gaPUr^Pfee^ crfoakt pberi (Px) and oak* hm U^/n^iiuby pUala (Pa^PcyPd). 

20. Dewicaaooor<fir^todalml0.charact a rfiad 

meana(l3) eupptiad with said vertical 8etol operator outputs 
Mating degrees of ooincidanco(pl^ of to pattern d 
otfinedpatttme of vertical 6cMq 

(M) suppled viftitaidpracHM 

* worarje erf to predefined verftrifta 
>©1-W.8ndai 
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